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Abstract 
 Recent studies study have reported contradictory results on the role of serial order 
STM in Cantonese-speaking students learning English vocabulary as a second language in 
their area of expertise (henceforth, L2 expert word learning). This study aims to further 
examine the role of serial order STM in L2 expert word learning among Cantonese-English 
bilinguals. Another goal is to examine the role of attentional control in L2 vocabulary 
learning. Twenty-three university students were tested on tasks assessing English expert word 
learning, serial order STM, verbal and nonverbal attentional control, and other cognitive 
measures including nonverbal fluid intelligence. Expert word learning was measured 
longitudinally across two phases. The results showed that (1) serial order STM did not 
correlate significantly with expert word learning, (2) a measure of verbal attentional control 
but not a nonverbal measure significantly correlated with expert word learning, and (3) there 
was a strong relationship between fluid intelligence and expert word learning. The significant 
relationship between L2 expert word learning and verbal control, but not with nonverbal 
control, suggest that the control mechanism involved in L2 vocabulary learning may be 
domain specific.  
 
 Keywords: Serial order short term memory, attentional control, fluid intelligence, 
expert word learning, Cantonese-English bilinguals   
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How are attentional control and serial order STM related to English expert word learning by 
native Cantonese speakers? 
Vocabulary learning is an important aspect of language acquisition. Baddeley, 
Gathercole and Papagno (1998) have proposed that a component of working memory, the 
phonological loop, plays a crucial role in vocabulary learning. According to the model of 
working memory proposed by Baddeley and colleagues (e.g., Baddeley, 1992), working 
memory is a system that provides temporary storage and manipulation of information, with the 
phonological loop as a sub-component specializing in retaining verbal information temporarily. 
It was suggested that the phonological loop supports vocabulary learning in children as well as 
adults, by serving to store unfamiliar sound patterns while more permanent memory 
representations are formed in long-term memory. Consistent with this view, a large body of 
work has shown strong relationships between performance on STM tasks and vocabulary 
learning in first language acquisition (L1; see Baddeley, Gathercole & Papagno, 1998) as well 
as in the acquisition of a second language (L2; e.g., Cheung 1996).  
The relationship between verbal STM and vocabulary learning has been further 
investigated in more recent studies, which focus in particular on the ability to maintain serial 
order information in short-term memory (e.g., Attout, Van der Kaa & Majerus, 2012; 
Majerus, Poncelet, Greffe & Van der Linden, 2006a ; Majerus et al., 2006b). Attout, Van der 
Kaa and Majerus (2012) reported patient case studies showing double dissociations on verbal 
STM tasks that emphasized the maintenance of sequential order information, as compared to 
tasks maximizing the maintenance of item information (the performance on which can be 
supported by existing linguistic, e.g. – phonological and/or semantic, knowledge). One of the 
patients had difficulty mainly on retaining item information while having good performance 
on serial recall. Another patient showed the reverse pattern. In addition, fMRI studies have 
found that different brain regions were activated when processing item-based versus 
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sequential order information (Majerus et al., 2006b). Furthermore, Majerus, Poncelet, Van 
der Linden and Weekes (2008) have found that serial order STM is a stronger predictor of L2 
lexical leanring among bilingual adults, compared to a measure that tapped the STM retention 
of item information.In line with Majerus et al. (2008)’s finding, Leclercq & Majerus (2010) 
have further shown in a longitudinal study that only serial order STM but not item STM 
predicted vocabulary development from age 4 to age 5 in Belgian children learning French as 
L1 in a longitudinal study. 
Working memory was proposed by Baddeley (e.g., 1992) to consist of a central 
executive, which involves a selection mechanism for the control of inhibition, that is 
suppression of interfering representations in working memory. With regard to vocabulary 
learning, it has recently been suggested that attentional control may play a role in L2 word 
learning (e.g., Bartolotti, Marian, Schroeder, & Shook, 2011; Kaushanskaya & Marian, 2009; 
see also Majerus, 2013). For instance, in an artificial language learning study, Bartilotti et al. 
(2011) examined the influence of inhibitory control on lexical learning in university students. 
They created two artificial languages based on the International Morse Code alphabet and 
manipulated the duration of pause between words to create a high interference condition 
(pause length= 100ms) and a low interference condition (pause length= 300ms). Their results 
showed that when interference from other languages was high, individuals with better 
inhibitory control could learn novel words more efficiently. Bartilotti et al. thus proposed that 
inhibitory control supported L2 vocabulary learning by suppressing conflicting language 
knowledge from L1 especially when interference from L1 is high and focusing on the 
meaning aspects of novel words.   
In summary, previous studies suggest that short-term memory – in particular, STM for 
serial order – plays an important role in vocabulary learning in L1 as well as L2 (e.g., 
Majerus et al., 2008; Leclerq & Majerus, 2010). Although receiving less attention in the 
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literature, attentional control is more recently proposed to play a role in vocabulary learning 
in L2 (e.g., Bartolotti et al., 2011; Majerus, 2013). However, most empirical studies to date 
have focused on either the role of serial order STM or attentional control in vocabulary 
learning, but not the role of these factors in the same study. 
The Present Study 
The present study aimed to examine the roles of both serial order STM and attentional 
control in expert vocabulary learning. A recent review by Majerus (2013) has argued in 
support of a multi-component framework, in which serial order STM and attentional control 
are both assumed to contribute to vocabulary learning. If this framework is correct, measures 
of serial order STM and attentional control should correlate with expert vocabulary learning, 
and each of these factors should independently predict individual differences in vocabulary 
learning.  
In contrast to the studies reviewed above, the present study focused on expert 
vocabulary learning among Cantonese native speakers learning English as a second language. 
Cantonese and English are orthographic and alphabetic languages, respectively. Their 
distinctiveness might make the results from Cantonese-English bilingual speakers different to 
those learning alphabetic languages only. Another reason to stud Cantonese-English 
bilinguals is that there are very few cognate words in these two languages, which means that 
extant knowledge of L1 should have little effect on learning expert words in L2. Therefore, it 
is worthwhile studying the factors that predict L2 expert vocabulary learning in this 
population. A focus on Cantonese-English bilinguals is also relevant as two preliminary 
studies with this population have produced contradictory results. In one study, Ip (2011) 
found no significant association between serial order STM and L2 vocabulary learning. In 
another, Cheng (2013) found that serial order STM was a strong predictor of L2 vocabulary 
learning. Given the inconsistent findings, the current study thus sought to further examine the 
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role of serial order STM in English vocabulary learning among Cantonese native speakers 
further. 
In the present study, another novel aspect of the present study is that attentional 
control was measured via two tasks – a verbal Stroop task that involved verbal materials and 
a flanker task that involved nonverbal materials. In a single-case study, Hamilton and Martin 
(2005) have found that an aphasic patient M.L., who had a verbal STM deficit, performed 
differently on verbal inhibitory control tasks (a Stroop task and a recent-negative tasks) and 
non-verbal inhibitory control tasks (a nonverbal Stroop task and an antisaccade task). ML 
showed difficulty only on the verbal tasks but performed normally on the non-verbal tasks, 
suggesting a dissociation between verbal and nonverbal control.  This suggests that the 
processes for verbal and non-verbal inhibitory control are dissociable. If the attentional 
control supporting L2 vocabulary learning is domain-general, both of the measures should 
correlate with L2 vocabulary learning. However, if the attentional control supporting L2 
vocabulary learning is domain-specific, then only the verbal attentional control measure but 
not the nonverbal control measure should correlate with L2 vocabulary learning. 
Methods 
Participants 
Twenty five participants who were first-year students in the B.Sc. Speech and Hearing 
Sciences programme at the University of Hong Kong, were recruited on a voluntary basis. 
They were tested individually in two phases. Phase 1 was conducted in January 2014 while 
Phase 2 was conducted in April 2014 (mean delay interval = 77.2 days (SD = 11.7)). Two 
participants withdrew after the first phase of study, leaving a total of 23 participants 
completing the study. (2 males, mean age = 18.8, SD = 0.38). 
The participants were native Cantonese speakers with English as the second language. 
They all had normal visual and auditory acuity, normal language development and no 
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learning difficulties. All participants were studying speech pathology through Problem-based 
learning (PBL), in which students would encounter the expert words tested through readings 
recommended in the curriculum. They were required to read speech pathology related 
materials and discuss them with classmates every week.  The participants had undertaken 
their program of study, which was conducted in English, for approximately three months 
prior to the start of the study. 
Tasks  
A total of nine tasks were administered to the participants. A lexical decision task and 
a writing-to-dictation task were administered longitudinally across both phases to assess 
expert word learning. A serial order memory reconstruction task (e.g., Majerus et al., 2008) 
and a non-word delayed repetition task (Majerus et al., 2006a) were administered to assess 
short-term memory for serial order and for item information, respectively. A version of the 
Stroop (1935) task and the flanker task (Costa, Hernández & Sebastián-Gallés, 2008) were 
administered to assess verbal and nonverbal inhibitory control, respectively. Besides the main 
measures, other measures including nonverbal fluid intelligence, English vocabulary 
knowledge, and language exposure were collected using the Raven’s Standard Progressive 
matrices, British Picture Vocabulary Scale and a self-rated language questionnaire. All nine 
tasks were administered in Phase 1. Only the lexical decision and writing-to-dictation tasks 
were administered in Phase 2. 
1. Lexical decision. The experimental materials were drawn from Cheng (2013) and 
comprised of 65 pairs of expert words and corresponding non-words in English. Expert words 
were words in the field of speech pathology (e.g. echolalia), which were extracted from the 
lecture hand-outs and readings of first-year BSc in Speech and Hearing Sciences Curriculum 
at the University of Hong Kong. For each real word, a non-word counterpart was constructed, 
which differed in one phoneme/grapheme (e.g. echofalia) from the real word form. The 
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stimuli were presented in a random order on a computer screen. The participants were asked 
to make lexical decision, and responded by pressing the left button (“yes” responses) or the 
right button of the mouse (“no” responses) accordingly. 
Acquisition of expert words was considered successful if the participant accepted the 
word as well as rejected the corresponding non-word version. An overall lexical decision 
accuracy score was therefore calculated for each participant collapsing across both types of 
trials. Lexical decision accuracy was calculated separately for Phase 1 and Phase 2. A word 
learning measure was in turn derived for each participant by subtracting the score for Phase 1 
from that for Phase 2. 
2. Writing to dictation. The materials were similar to those used in the lexical decision 
task and comprised of 71 spoken expert words, which were recorded by a female American-
English native speaker (see Appendix). The participants heard the spoken expert words one at 
a time, and typed in the corresponding written forms using the keyboard on a computer. 
Acquisition of an expert word was considered successful if the participant produced the 
correct written form. Production accuracy was calculated separately for Phase 1 and Phase 2, 
and learning scores were computed by subtracting Phase 1 scores from those for Phase 2. 
3. Serial order reconstruction (adapted from Majerus et al. (2008). The materials 
consisted of number sequences ranging from 5 to 9 digits with increasing length. Six trials 
were presented for each length. The participants heard spoken sequences of digits and were 
required to reconstruct each sequence using digit cards. For instance, upon hearing the 
sequence “2, 4, 1, 3, 5” the participants were required to arrange the digit cards “1”, “2”, “3”, 
“4” and “5” in the same order that they heard. Responses were scored as correct if the 
participants arranged all cards in the correct order. The longest length at which a participant 
scored equal to or greater than 50% accuracy was regarded as his/her STM span for serial 
order. 
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          4. Non-word delayed repetition (adapted from Majerus et al., 2006a). The materials 
consisted of 30 English monosyllabic spoken nonwords drawn from Gupta et al. (2004). The 
participants heard the spoken nonwords one at a time and repeated each nonword aloud after 
a delay interval of 6 seconds. They were required to continuously say aloud “blablahblah…” 
during the delay interval. Responses were recorded using a digital recorder and were scored 
through offline transcription. The proportion of correct responses was in turn calculated for 
each participant. 
5. Verbal Stroop. A computerised version of the Stroop Color-Word task (Stroop, 
1935) was administered. The task consisted of 48 neutral trials, where strings of asterisks 
were presented in colored ink (e.g., the string *** presented in red color) and 48 incongruent 
trials, where English color words were presented in a different ink color (e.g., the word RED 
presented in blue ink). Twelve other trials were congruent fillers, where English color words 
were presented in the same ink color (e.g., the word RED presented in red color). The stimuli 
were presented on the computer screen one at a time. The participants pressed a key to 
indicate the ink color of each stimulus. Both response accuracy (percentage correct) and 
reaction times were recorded and computed across the neutral and the incongruent trials. 
          6. Flanker (Costa et al., 2008). The stimuli consisted of a central arrow flanked by 
other arrows of the same direction (congruent condition, e.g.,) or different 
direction (incongruent condition, e.g.,) or by neutral stimuli (e.g.,    ). 
There were 64 trials in each condition. The participants were required to indicate the 
direction of the central arrow as quickly and accurately as possible. Similar to the Stroop 
task, both response accuracy (percentage correct) and reaction times (in msec) were recorded 
and computed across the neutral and the incongruent trials. 
7. Raven’s Standard Progressive Matrices (Raven, 1958). The materials consists of 
set A and set B of the Standard Progressive Matrices (Raven, 1958). The participants saw 24 
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visual patterns with a part missing. They were asked to choose the best option among six 
choices to complete each pattern. The total number of correct responses was taken for this 
task. 
8. British Picture Vocabulary Scale (BPVS; Dunn, Dunn, Whetton, & Pintilie, 1982). 
A computerised short form of the BPVS was administered. The task consisted of 32 trials 
presented in increasing difficulty. In each trial, the participants heard a spoken word and were 
required to match the word with one of four picture options. The total number of correct 
responses was taken for this task.  
9. Self-rated language questionnaire (Cheng, 2013). The participants were surveyed 
about the number of hours they were exposed to Chinese and English for various activities 
per day. As the current study focused on expert word learning, the participants’ reported 
exposure to academic English was specifically analysed. 
Results 
1. Expert word learning: 
The mean lexical decision accuracy was 74% (SD = 7) in Phase 1 and 79% (SD = 7) 
in Phase 2. Both of the results were higher than chance level (50%), which suggested that the 
participants had acquired some knowledge of the expert words when the study started. A 
paired t-test revealed that the lexical decision performance was significantly improved in 
Phase 2 compared to Phase 1 (t (22) = 4.92, p < .001). 
The mean writing-to-dictation accuracy was 53% (SD = 12) for Phase 1 and 61% (SD 
= 15) for Phase 2. Consistent with the learning outcome assessed via lexical decision, the 
participants showed significant improvement in writing-to-dictation performance in Phase 2 
as compared to Phase 1 (t (22) = 4.48, p < .001).  
2. Simple correlations: 
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 To assess the bivariate relationship among the main measures, correlation analysis 
was carried out. Changes in lexical decision and writing to dictation performance were taken 
as measures of expert word learning, which were computed by subtracting the respective 
accuracy scores of Phase 1 from those of Phase 2. Due to the participants’ ceiling accuracy 
on the Stroop task (mean = 98% and 98% on incongruent and neutral trials respectively) and 
the flanker task (mean = 96% % and 100%% on incongruent and neutral trials, respectively), 
for the measures of verbal and nonverbal attentional control, the Stroop RT and the flanker 
RT effects were computed. This was done by subtracting the respective means for the neutral 
RTs from those for the incongruent RTs. A summary of the descriptive statistics for the main 
measures is tabulated in Table 1, and a summary of the correlation results is presented in 
Table 2.  
Descriptive statistics for the main measures (n = 23) 
 
Relationships with STM. Serial order STM showed no significant correlations with 
lexical decision or writing-to-dictation performance in either of the testing phases. It also did 
Measures Tasks  Mean SD Range 
Expert words Lexical decision accuracy I (%)  73 7 59 to 84 
Lexical decision accuracy II (%) 79 7 60-87 
Lexical decision change (%) 6 6 -5 to 19 
    
Writing-to-dictation accuracy I (%) 53 12 34 to 75 
Writing-to-dictation accuracy II (%) 61 15 23 to 87 
Writing-to-dictation change (%)  8 9 -11 to 25 
    
Verbal STM Serial order STM 8 1.2 5 to 9 
Item STM (%) 70 18 33 to 90 
    
Attentional 
control 
Flanker effect (ms) 87 30 16 to 153 
Stroop effect (ms) 41 40 -15 to 137 
    
Non-verbal 
intelligence 
Raven 22 1.3 20 to 24 
    
Other background 
measures 
Exposure to Academic English (hr/day) 4 1.6 1 to 8 
    
BPVS 18 3.1 14 to 26 
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not correlate significantly with the lexical decision change (r = .03, p = .90) or writing-to-
dictation change (r = -.14, p = .52). Within each phase, the STM performance on the delayed 
non-word repetition task correlated positively with most of the expert word processing 
measures (see Table 2). However, similar to the results for serial order STM, the latter STM 
measure did not correlate significantly with either of the expert word learning measures 
(Change in lexical decision accuracy: r = -.06, p = .78; change in writing-to-dictation 
accuracy: r = -.19, p = .40). 
Relationships with attentional control. As can be seen in Table 2, the flanker effect did 
not correlated significantly with any of the expert word processing or learning measures 
(change in lexical decision accuracy: r = -.05, p = .83; change in writing-to-dictation accuracy: 
r = -.19, p = .39). Consistent with the domain-specific view, only the verbal Stroop effect 
showed a significant positive correlation with a measure of expert word learning (change in 
writing-to-dictation performance r = .49, p < .05). 
Other measures. Nonverbal fluid intelligence, as measured via the Raven’s Standard 
Progressive Matrices, correlated significantly with the change in writing-to-dictation 
performance (r = .59, p < .01). No other measures showed significant correlations with either 
of the expert word learning measures, including self-reported exposure to academic English 
(change in lexical decision accuracy: r = -.04, p = .84; change in writing-to-dictation accuracy: 
r = -.30, p = .16)1. 
3. Multiple regression. Two sets of multiple regression analyses were conducted to 
investigate into the predictive power of the two measures on expert word learning. Given that 
                                                          
1 The lack of a relationship between self-reported exposure to academic English and expert word 
learning was unexpected, and might be due to the fact that the students tested in the study enrolled in 
a wide range of academic subjects in their first year of study. An estimate of exposure to speech-
pathology materials, as opposed to an overall estimate of exposure to academic English, may provide 
a more sensitive measure. 
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the main aims of the study were to investigate the roles of STM and attentional control in L2 
word learning, both of the STM measures (serial order reconstruction and delayed nonword 
repetition) and the attentional control measures (verbal Stroop and flanker effects) were 
included in the regression. Additionally, performance on the Raven’s Standard Progressive 
Matrices was included as this measure correlated significantly with one of the expert word 
learning measures in the simple correlation analysis. A summary of the regression results is 
presented in Table 3. 
Table 2.  
Simple correlation table between expert word measures and main measures (n =23 *p < .05, 
** p < .01, *** p < .001 
 LD 1 LD 2 LDD  WD 1 WD 2 WDD 
Serial order STM  .06 .08 .03  .23 .10 -.14 
Item STM  .57** .51* -.06  .69*** .43* -.19 
Flanker effect .16 .12 -.05  .03 -.08 -.19 
Stroop effect .32 .08 -.29  -.02 .27 .49* 
BPVS .49* .42* -.07  .64** .54** .07 
Raven .23 .27 .06  .19 .48* .59** 
Exposure to academic English .18 .14 -.04  .19 -.02 -.30 
 
LD = lexical decision    LDD = lexical decision difference score (Phase 2 vs. Phase 1)        
WD = writing to dictation   WDD= writing to dictation difference score (Phase 2 vs. Phase 1) 
 
Table 3.  
Multiple regression table predicting expert word learning (n =23 *p < .05)           
   
Variables  Lexical decision Writing-to-dictation 
β t p β t p 
Serial order STM -.01 -.06 .96 .12 .62 .55 
Item STM  -.02 -.10 .93 -.18 -.93 .37 
Flanker effect .06 .24 .81 -.13 -.71 .49 
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Stroop effect -.37 -1.4 .17 .42 2.2 .045* 
Raven .19 .74 .47 .43 2.3 .035* 
 
The regression analysis showed that performance on the Raven’s Standard 
Progressive Matrices was a significant predictor of the change in writing-to-dictation 
performance (β = .43, p < .05). Additionally, the predictive power of Stroop interference 
resolution on expert word learning performance approached significance when the other 
measures, including that of the Raven’s, were controlled for (β = .42, p < .05). There were no 
other significant predictors found. 
 Discussion 
          The present study sought to investigate the role of serial order STM and attentional 
control factors in L2 expert word learning among Cantonese-English bilinguals. There were 
three main findings from this study. First, the results showed no significant relationships 
between the serial order STM measures and either of the expert word learning measures. 
Second, individual differences on the verbal measure of attentional control (Stroop effect) but 
not on the nonverbal control measure significantly correlated with and independently 
predicted individual differences in L2 expert word learning. Third, individual differences in a 
measure of fluid intelligence (Raven’s Standard Progressive Matrices) significantly predicted 
L2 expert learning. Each of these result patterns will be discussed in turn. 
          Relationships with serial order STM. The absence of a significant relationship between 
the serial order STM and L2 expert word learning is in contrast with the results of Cheng 
(2013) but similar to those of Ip (2011), both of which tested a student population similar to 
that investigated in the current study (i.e., Cantonese native speakers learning English expert 
words as part of the BSc programme in Speech and Hearing Sciences at the University of 
Hong Kong). The null findings also contrast with those obtained in previous studies with 
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English adult native speakers learning French as a second language (e.g., Majerus et al., 
2008) or Belgian children learning French as the first language (e.g., Lerclerq & Majerus, 
2010). Some possible accounts for this discrepancy will be discussed.  
 In Leclercq and Majerus (2010), significant correlations were found between serial 
order STM capacities and vocabulary development in children at age 4, age 5 and from age 4 
to 5.  Compared to Leclercq and Majerus, the participants in the current study were older 
(mean age: 18; 08) and had received more years of education. Compared to the children, the 
young adult participants in the current study might rely less on serial order STM retention 
through use of a richer phonological base during novel word learning. Consistent with this 
explanation, serial order STM explained less of the variance in vocabulary development 
when comparing age 5 to age 4 in Leclercq and Majerus’s study. After controlling differences 
due to age, nonverbal fluid intelligence and delayed nonword repetition, serial order STM 
predicted 7% of the variance on vocabulary scores in age 5 while this measure predicted 13% 
of the variance in age 4. This suggests that the predictive power of serial order STM on 
vocabulary learning may decrease in younger adult learners than in children (though see 
Majerus et al., 2008 for significant relationships even with bilingual adult learners are much 
older and more educated than their participants). 
 Significant correlations between serial order STM and Cantonese speakers’ English 
expert word learning were found in Cheng (2013), but not in the current or Ip’s (2011) study. 
A re-test of the serial order reconstruction tasks on the same participants who took part in 
Cheng’s (2013) study (25 participants) revealed that their performance as previously tested 
did not correlate significantly with the performance subsequently (mean delay interval = 416 
days (SD = 11.5) ( r = .22, p = .29). The lack of a correlation raises concerns about the 
reliability of the serial order STM measures for the population tested. This lack of correlation 
may also explain the discrepancy in the current and Cheng’s (2013) results. 
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Relationships with attentional control. The current results tend to support a 
dissociation between verbal and non-verbal inhibitory control, which is consistent with 
Hamilton and Martin (2005). 
In learning written vocabulary, one needs to map conceptual features (meanings) to 
the written form.  When learning novel L2 vocabularies, individuals with good inhibitory 
control may often inhibit activation of L1 when it interferes with L2 language processing. 
However, learning through L1 may be more effective when difficult concepts (such as those 
in speech pathology) are involved. Furthermore, Tian & Macaro (2012) had reported 
suggestive evidences that teachers who code-switched helped students learning vocabulary 
better than those who did not. Therefore, over-inhibition of L1 may hinder L2 vocabulary 
learning as suggested by the positive correlation between Stroop RT effect and L2 expert 
word learning in current study. 
According to Miyake et al. (2000), shifting is one of the executive functions. Shifting 
refers to the ability in switching back and forth between multiple tasks. Shifting is involved in 
code-switching, which is the ability in switching between two languages (Yim & Bialystok, 
2012). As suggested above, vocabulary learning mediated by L1 may be more efficient. 
Individual differences in code-switching flexibility may thereby be one executive function 
that predicts the learning of English vocabulary in native Cantonese speakers. The relation 
between these factors can be examined in future studies. 
Relationship with fluid intelligence. The regression analysis indicates that fluid 
intelligence was a strong predictor of L2 expert word learning, as assessed via the writing-to-
dictation task. This strong relationship is notable as the range of the Raven scores observed 
was relatively small (observed range = 20 to 24, compared to possible range = 0 to 24). 
Individual differences in Raven performance still nevertheless predicted individual 
differences in L2 expert word learning in the current study despite the small range. 
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 Fluid intelligence is defined as the use of deliberate mental operations including 
drawing inferences, concept formation, hypothesizing and identifying relations etc. for 
solving novel problems (McGrew, 2009). Individuals with better fluid intelligence may be 
more able to grasp the concepts behind the expert words. This may help to strengthen the 
representations of novel word forms and hence result in more effective L2 expert word 
learning. 
Moreover, individuals with better fluid intelligence may tend to use a variety of 
strategies in learning novel words, besides merely reciting the target meanings and word 
forms. For example, they may relate novel expert words with existing world knowledge, 
vocabulary knowledge and personal experiences using their good imagination or inferencing 
skills. These alternative strategies may be more efficient for learning expert words compared 
to merely reciting. 
Limitation. This study aimed to investigate the relationship between L2 expert word 
learning and attentional control and serial order STM. However, there is a possible source of 
error in expert word learning measures. In writing-to-dictation task, some of the stimuli audio 
played are commented as unclear. The low clarity of audio may pose possible difficulty in 
responding. Also, the sample size in this study may be small (n = 23). Some results may 
become difficult to interpret. More participants should be recruited in future study for more 
representative and reliable results and to examine if the current findings can hold when more 
participants are included. 
Conclusion 
 In summary, the current study is consistent with Ip (2011) that serial order STM does 
not significantly correlate with L2 expert words learning in Cantonese-English bilinguals. 
Moreover, the attentional control involved in L2 word learning appears to be domain specific 
(see Hamilton & Martin, 2005). Finally, fluid intelligence is a strong predictor of L2 expert 
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words learning. Individuals with better fluid intelligence may be more flexible in using 
different strategies in learning expert words. Given the small sample size of this study (n = 
23), the patterns observed, particularly the direction of the relationship between verbal 
attentional control and L2 vocabulary learning in Cantonese-English bilinguals, remains to be 
replicated in future investigation.  
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Appendix 
 
The list of words used in the writing to dictation task  
 
Item no. Words Item no. Words 
1.  hoarseness 37.  frication 
2.  babble 38.  choking 
3.  motherese 39.  clefted 
4.  utterance 40.  affricate 
5.  repertoire 41.  consonant 
6.  articulation 42.  peekaboo 
7.  prematurity 43.  echolalia 
8.  paraphasia 44.  approximant 
9.  generalization 45.  congenital 
10.  resonance 46.  discourse 
11.  videofluoroscopy 47.  jargon 
12.  hypoglossal 48.  receptive 
13.  adverbial 49.  polyp 
14.  hyperactivity 50.  retrieval 
15.  syntax 51.  unilateral 
16.  acquisition 52.  vowel 
17.  anomia 53.  wernicke 
18.  vagus 54.  pragmatic 
19.  otoscopy 55.  cue 
20.  parkinson 56.  amplification 
21.  broca 57.  presbycusis 
22.  maneuver 58.  stuttering 
23.  drooling 59.  acoustics 
24.  narration 60.  semantic 
25.  innate 61.  modeling 
26.  dysarthria 62.  dysphagia 
27.  expressive 63.  bilateral 
28.  breathiness 64.  audiogram 
29.  aspiration 65.  gliding 
30.  harshness 66.  nodule 
31.  prosody 67.  milestone 
32.  cognition 68.  tympanometry 
33.  psychogenic 69.  intelligibility 
34.  formant 70.  morpheme 
35.  aphasia 71.  intonation 
36.  frication   
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